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MAP OF THE KOOTENAI 


~_ HE wtost complete map of the rich mining region oF the Kootenai 
ACY and iiijncent territory in Washington and Gritish Columbia 
‘j= has just been published by the 


NORTHERN PACIFIC RAILWAY. 


[It i6 just what is teederd by those going to that country or who desire to 
study ad knew abot it. 

The map is madein relief, is 25 by 18 inches in size between borders, 
att! hasin comiéction with it—on the same poge—two snialler maps 
that show the relution of the tevion to the world at latpe. 









The principal 
drainage of the 
country ts Iaid 
dowt in blie, the 
tritls and roails are 
sliown, the rail- 
wavs plainly indi- 
cated, the names 
ol important towns 
seh in large 
lock letters, and 
the topography i 
represented in 
brown. As far as 
the ore deposits 
are kuewn, ley 
are indicated in a 
Pes, ate roncrnl way tev red 

SMEL TEN, THAIL, & ¢, lettering. 

The country shown vpon the man ticlades particularly Une Slocan, | 
Kootenai Lake, Cariboo Creek, Deer Park, Nelson, Salmon River, . - 
Teall or Rossfand, and the Boundary Creek regions, It olso shows the 
Arrow Lakes ami Lardeau country and some portion of the Okanogan 
region. 

The map is compiled from reliable and official data and shows the 
Mining District Subdivisions: and the clevations of the mountains 
an Inkes, 

The opposite side of the sheet cottlains an secomite- statement and 
description of the country, showing its discovery and development to 
the present time. The folder will te sent to any address, together with 


a copy of =" = 
AND, "7, 
qur new tourist book, upon receipt of six cents in stumps. 


CHAS. S. FEE, 


Genera! Passenger Ageat, Sf. Paul, Minn. 
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SOUTHERN RAILWA 


e++++e SOUTHERN SYSTEM. 


Penetrotes with its main line or branches eleghbi ates 
Suuth of the Ohio oa) Mississippl Kivers, and bi eon- 
Jonetion with its friendly allled connections reaches all 
Lhe cqonmniercinl centers of the South nnd Soithwest . . 


DOUBLE DAILY VESTIBULED LIMITED TRAINS 
» +s BETWEEN... 
VWishington iol Nashville vin Salisbury, Asheville, Kaosxville ariel 
Cc ert 

Wathington tod Tampa via Columbia, Savannah anil Jacksonville. 
Wrehington and Memphis via Atlintan, Birmingham and KR... MM. & B. 
Washington and New Orleans via Athintia, Montgomery aod Molle. 
Sortolk and Chittanooza via Sulishury, Asheville and Knoxville, 


Pilla Sleeping Cirs—Dining Cars—lhiy Conches. 





Additional Trains: for loenl trmvelers. . . « « « + 
The direct line to the \ FLORIDA, GULF COAST and TENAS, 
Winter Resorts of | » « « « MEXICO and CALIFORNIA, 
—snhh THE HEST 
Through Car Gre fo ond from Apherilie oad Hot Springs—" The Lond of the Siz 
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me Mutual Life Insurance Company 


or NEW wORKK, 





RICHARD A. McCURDY, President, 


* The Largest and Best Life Insurance Company in the World, « 
Assets over $220,000,000. 





The Mutual Life has Paid since Organization .... 
- + « « » « »« » Over $988,440,897 to Policy-holders. 


The New Instalment Policy issued by this Company 
is admirably adapted to the wants of the Insuring Public. 


EVERY DESIRABLE FORM OF POLICY IS ISSUED BY 


THE MUTUAL LIFE INSURANCE COMPANY OF NEW YORK. 
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FROM 16 TO 20 HOURS 
SAVED BY USING 


“THE OVERLAND BROUTE 
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Where the LATEST PARIS NOVELTIES are always on comnts 
The attention of these who anticipate purchasing 


BRIDAL TROUSSEAUX 


Is invited especially to extreme PARIn NOVELTIFN in iatched erie 
of Preneh Haud-made Lingerie, raaieanigi Gowna, Skirts, Chemises, 
Drawers, Corset Covers, de. ise emi furmishe! tn an wtenalict 
of pieces. desired, 


SSHALN, nly 
“eve mmureetirt S10 to $250. 
design: Three or more pieces ; 


COARESPONDENCE SOLICITED. sai ORDERS RECEIVE PROMPT AND CAREFUL ATTENTION, 


TENTH, ELEVENTH, AND PF STREETS NW. W. . . . . WASHINGTON, D.C. 





VATONAL, GEO AP ATO MAG AAA 


nH LC MILWAUKEE AND ST. PAUL RAILWAY 


-rtUNS .. 
Electric Lighted and Steam Meated Vestibuled Traine between Chicago, Mil- 
waukee, St. Paul and Minneapolis iuily 
Throwgh Parlor Cars on slay trates between Chicago, St. Poul and Minneapolis. 


Electric Lighted and Steam Neated Vestibuled Trains between Chicago and 
Omaha and Sioux City daily 


Through Sleeping Cari, Free Koclining Chair Cars and Coaches between Chicago 
anu Korsas City, Mo. 


Cinle two hours from Chicuge: to Milwonkes. Seven fast trains each way, daily, 
watila |farkir (or Seevice. 


Solid trains |eiweet Chicago and principal pointe in Northern Wisconsin ani! 
the Poninsula of Michigan. 


Through Traine with Patuoe Sleeping Cara, Pree Reclining Chair Care and Coaches 
between Cliicage aul points in lows, Minnesota, Southern and Central Dak 


The finest Dining Cars iu the World. 
The best Sleeping Cars. Electric Reading Lamps in Berths. 


The bed ant lotet type of private Compartment Cars, Free Reclining Chair 
Cars, atid buffet Library Smoking Cars. 


Everything First-class, Virvi-cliis People puatrowtce First-class Lines, 
Ticket Agents evermeliere sell tickets over the Clicnga, Milwankee ond St Panl Ry. 


GEO. H. HEAPFORD, 
Genera! Prossiger Agent, Chrenge, fll. 
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Catalogues and Information at Washington Office, No. 1416 F Street. 
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STORMS AND WEATHER FORECASTS 


By Prorrsson Waris 1, Moons, 
Ohief of the Oiled! Siete Wether Hiren 


While the proctival application of moteorologiot! beiaince to the 
miking of weather foreessta will hover reach the deirree of neon 
rucy attained by theoreties) astronomy in predicting the date uf 
an oplipao.or the return of a comenh. meteorology has made lar 
Ing the lust century such sobstantial progrese: as to seriously 
engage the attention of thoughtful man and cause him to make 
special effirt to apply the knowlege gained to the mommnrrce 
aid industry of thy world. 

Comparing meteorology with astronomy, we tnay sav thot it 
passe! through the Chaldean and Piolempic periods with the 
inverition of the barometer and thermometer turly in the 17th 
contre: that it reached the Coperniont stage with the discovery 
of the rotary aid pirogressive motion of atornim, ated that it now 
Lvnite the penine of o Repler or the nmgic intaition af a Newton 
to cnravel the mystertes that stil baitle the stucent. 

Bot it is doubttul whether any other branch of science, uoless 
it be electricity, hos shown more wonrderfil progress luring the 
piiat (tarter-entury, Where toan butn few venus ago, on ac- 
count of bis Timited tinge ofvision, thought. that chaos reignl 
supreme, We ane towalle, by the aid of daily meteorological 
Hlacrvations atl the wonderful telegriph jointing our cities by 
an electrical touch, to tried out the hartnonious opernutions af 
thany physical laws that previously were nikuown, 

Practical metooroligy is to sot extent a tentative work. Tb 
may be placed pon a plane with the theary and practice of 

A 
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medicine and surgery. The forecaster ia in wa degree guided in 
his caloulations by symptoms; and he ie able to dingnose the 
atmospheric conditions with abont the same degree of aocuriny 
that the physician ig able to determine the bodily condition of 
the yutient, He ts while to forecast changes it the weather with 
wither more certainty than thy skill physician ean predict the 
eure of i well-defined disease. 

As to the menesis of Weather foreeastinu, it muet be anid thal 
td the Invmortil Fratikiin belongs the credit of divining that 
atdrris hive a roticy motion and that they progress In an ensterly 
direction. To by ear, without the aid of the telegraph and uf 
ainiltancons ohvervations hiv discovery waa little’ more than a 
sporulation; meverthelass it was one of those sagacigus antic pa 
tions of coming knowlodge which mark the true scientific cenins. 
Grand as a patriot, able a a-statesnan and diplomat, he was no 
Jaxx great at a etuclont in the Wroud damain of sclonoo; he woe 
one of the leuluted yuri that etand oo far jin advance of thie 
knowledge of their duy as often to be imperfectly understood. 
His iden of drawing the lithining from the clouds “atl jduntity- 
ing it with the #lectrie currents of the earth was capable of 
phveieal venonetration, but his eontemporries did nat appre 
ciate hia philasophy of storia, written Tw frientary mat 
ner before 1750, and so tt remained for Redfield, Eepy, Honry, 
Loomis, Maory, and other Americans, 100 years later, to anther 
the date ond complotely cxtallieh thatiwhich the great Franklin 
sj aceurately bad outlined, Asoerican moteorulogiste cam justly 
take pride in the achievements of these their countrymen, 

In £855 Professor Joweph Henry, of the Sinithqoiian Dastitu- 
tion, colleeted, by telegraph, observations from a number of 
stations and diaplaved large map showing the meteorological 
conditions at these points, but the breaking ont of the civil wor 
catisin) him to suspend his reports. Elo male oral forecasts atid 
tae his charte for the porpows of demonstrating the whility of a 
wovernment metrorological service snd the feasibility of making 
furecasts from daily, telegraphic, synehronous observations. If 
there were, no other nchiovonvents. to the credit of this great ineti- 
tution, the work of Professor Henry in connection with practical 
nietasrology would alone be sufficient to command the admita- 
tion of all whe love knowledge because of the benefits it confers 
upon main, Ae wevglinee into the past and hastily note the mile- 
posts slong the highways of science, the lives and actions of those 
who gave now thotightsa, or who by their diseoverie: opened up. 
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usefol and di verging paths, ttond hike lofty beacon towers, mark- 
iti the rigged pathway porsued by advancing civiligation, 


Profrmor Buys Ballot, of Utrecht, induced Holland to eatah- 
lish a wither service, with telegerapliic reports. and forecasts, iin 
1800; England followed with a ¢imilar service in ESOL, and 
France in 1888. The United State: was the fourth goverment 
to tetahlish a perminnent weather sipvice, although jt scentists 
were thé plone in dikeovering the progressive clinracter af 
storm nid in demonstrating the practionbility of wether sory 
jos. Jn 7860 Professor Cleveland Abbe published a weather 
bolletin and forecast at Cincinnati, based upon simoitanenus 
oheervations secured hy telegrapty from about oH) stations, 

Prom the introduction of the electro-magnetic tolegraph in 
144 down te S69 intermitcout and deealtory adyorations for u 
guvernapent weathur survive were tide tiv tiny in this. country. 
Fittally De Triereade A. Lapham, of Milwankeo, student, scientist, 
wid philanth rapist, so arated the property ail judustrial in- 
leridte of thy country by the farts that he presented relative ta 
the destruction wf life and property by stone on Loke Michigan 
that Congress, under the provisions of a bill intredtioed by Gere 
eral Halbert Ey Paine, was induced to aypermpriate Inaviey bo 
initint® such a services, To Genera) Albort J. Myor, Chief Signal 
(Heer af the United State: Anny, was jntrosted the duty of ine 
augumiting © tetitative, weather service by deploying over the 
Country as Ghatrvurs the militiury siialmen of his command, 

The svaten hy whieh the United States W either Bare ool 
levis metontologicn! ohaervations and makes weather forecasts 
indy be briefly destriled as tollows. This morning at 8 o'clock, 
Washington time—which, by the wav, i ohout 7 o'¢lacle as 
Chicago, i elock at Dodver, did S o'edldovk ot San Francisss— 
\ho oleervers at about 10 stations: scattered throughout the 
United States were taking theirobservations, and, from carefully 
tested and standardized inatruments, noting all the elomentary 
conditions of the air at the bottom of the gron} seria) ocean in 
which we Hive, and which, by its variations of heat and cold, sun- 
shine, cloud, and tempest, affects not only the health and happi- 
ness of man, hut hie commercial and inclunteiul wel fetre. 

By 8.25 a. m, the tiecesaury mathematical corrections have 
bot nade, the oheervations have heen reduced to cipher, and 
cach line been fled at the local telegmph offiée, During the 
next oO or 40 minwtes these observations, with the rivht of way 
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over all lines, are epeeding to their destinations, each station 
combribrnting it own obwervations and rocelving in return, by aw 
ingenious aystem of telegragh cinenits, eich observations from 
other stations as it may require, The observations from all 
stations are received at such eunters as Washington, Chiengers 
New York, and other lage cities, auch nearly all cities having a 
Weather Bureau station revaive ia sufficient number of reports 
from ether cities to justify the issuing of o daily wouther miipe 

Before emery bea nide the necoinpamving charts, it may be well ta 
glantwy at the Cental Ofive in Washington, while the observa- 
tions ary ciMmiie in, so a8 te gelan iden of how the charts are 
roathe for the study of the forecast official. Prow thee he tts 
4 panoramic view, not only of the exact conditions.of the air 
over the whole Gounitiry at the moment of taking the ohwervi- 
tions one hour before, but of the changes whieh have occurred 
in those comMitions during the preceding 24 hhoura, As fist ae 
the reports come from the wires they sare jute to the Foreonst 
fivision, where a reader stands In the middle of the room and 
translates the cipher into figures ood words of intelligible 
sequence. A forey of clerks is engaged in minking graphic rep 
resentations of the woograyhicn) distribution of the different 
tnetearologion! clements, On blank charts of the Diaiterd States 
each clerk copies from the translator that port of each station's 
report needed in the constroction of his particular chart, One 
clerk constructs a chart showing the change in teimperuture 
during the preedling 24 hotirs. Broil, ned lines separate the 
colder from the warner nygions, and narrow ped linet inelowe 
ares showin chunees by Lo perature of more than 10 deere 
The narrow lines gondrally rin in oval or elrewlar foro, indi 
citing (ia will be shown sobseqiwutly) that atmospherie dis- 
turbanees tove anid operste in the form of great progressive 
widies: that there are ventral point of intensity from whith 
the force of the disturbance diminishes in all directions. 

A econd clerk constructs a chart showing the change that 
has oeenrred inthe barometer during the past 24 hours, Asin 
the construction of the temperature chart, brond, heavy lines of 
red separnte the regions of riving barometer from those of falling 
baramdter. Narrow lines inclose the areas over whieh the 
change in hurometer has been vrenter than one-tenth, and 34 on. 

Here, for instance, throughout o great expanse of territory, 
all the barometer are tising—thet is to say, the wir cools, con- 
travts, becomes denser, aid presses with grouter fores upon the 
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surfer of the meroury in the cisterns of the instruments, thereby 
stistaining the columns of quid metal ata greater height in 
the vacunin thes Over another considerable area the heram- 
élers mre falling, ae ineten aie tem peratare rafelies and expands 
the volume of the air, wantin it to pres upon the inetiraments 
With less force, This ehurt is oxtromely useful to the forecaster, 
singe, in connection with the goneral wether chart, it indicates 
Whether or not the stonw contem are incteiding of decriaanig in 
retensity, ane, what i of mort Liportaner, it gives in a great 
Mana, the fireshowerning- of the formation of ‘storms. 

A thin clerk constructs two charts, ove showing the humidity 
of ite air and the othernthe cloud areas, with the kind, amount, 
and diroetion of the clouds at mach wtation, This often intorost- 
ing to obnerver wt th shakin on tip cloud chart high virrus clouds 
compose of minute jee spicnlas moving from one direction. lower 
cunmule-stontos com pomd of condenged water vapor moving from 
another direwtion, and the wind at the sirfaew of the earth blow- 
fig front i third potnt ofthe compass Stich drratic movemetts 
Of the wir strite are onivobseryed inmmeatiately befors or dicing 
fain, or wind Storms 

A:fourth clerk oonstructsa chart called the general weather 
chart, showing for cach station the airtomperture anc pressure, 
the velocity and direction of the wind, the min orsnow fill since 
the Inet report, and the amount of cloudiness. The rewiings of 
the barometer an this chart are reduced to sea-lavel, ay thut the 
variation io pressure Hue te local altitode mayavot mak and 
olecwre those dye tustorn formation, Then dines, called deohprs, 
ino dirmwa thronvh places having the ume pressure, Hy drow- 
ing iselire for eno differcioe in preadire of of tenth of an ine 
the high- and the low-pressure opus are soon incloaed in their 
proper eireles. Thewonl * high” teowritten at the center of the 
recon of prestext air pressure and the word “low” at the center 
of the aren of least pressure, Under the influence of emvity the 
mir (hese flow nwinnd and outward in all direetions, this cans 
lie it te flow from a nagion Of grent proseare toward one of Lines. 
The velocity with whieh the wind coves from the bish towurd 
the Jow will depend Inrwely on the difference tn air preseure 
Tou Letter Ilnstrate: Lf! the larometer réad 29.5 nt Chionge anil 
W053 of Bistiarek, North Dakota, the difference af one luch ie 
presi would cnise the air to toove from Biamarck towntrd 
Chicage so rmpidly that after allowing for the resistance of the 
grand there would remain a wind at the surinee of the earth of 
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shout (miles per liar, and Luke Michigan would oxperiance a 
severe "northwrester, 

The forecaster knows that high=presanee ind lowspreasune area 
drift across the country fram the wot toward the cast atthe rate 
of about 00 miles daily, orabont $7 miles per hour inowinter 
ail 22 tnflee perhour in summer; that the highs ure attended 
by dry, clear, and covalent wenther, and that ther are dimwing 
down, liv a vortices! action af thelr onntersy, the eold) wir frown grent 
altitudes atlove the clouds anil canaeitig it to flow awe Hiulerally 
sloviy the surthow of the earth it all direetions from. the cetiter, 
tnd thut the high-preatice orens sormetinies become ao intense in 
their vorticnl motion se ti diw diwn ane: vast volumes of ¢ulil 
air that we eal) tiem oold waves, 

In the dowowanl movement of the air in cold waves we titust 
concede that the Joss of heat by radiation through o clondles 
atmosphereis much greater thay that dynamically gained hy 
compression, or cle we mist asaume that the alr possesses aneh 
infonse cold atithe elevation from which itis drawn that not- 
withstanding the beat gained by compression jis ite descent it is 
still far below the normal tem permitiire of the nirnens thie sunrfivea 
of the earth, 

The loretaster knows that alihough those intense high-presanre 
hres first appar in the oxtreme torthwost, they do not depend 
on the land of theie birth forthe ould they bring to us, and that 
cold waves are not simply immense rivers of air owhich have 
born chillod by flowing over the great anow and jow fields of the 
Artic mgions, as was oncethought Ho iwalay faniiliar with the 
fact that in the low-presetirearcas the conditions of the alr and 
ite tririous movements an exactly (he reverse af what ther are 
in the highs that she air is much warmer nnd niolster, and that 
it i denwn spirally inward from all directions insteud of being 
forced outward, as in the Ligh; that it uscernds ne it approuchies 
the contor of the (dopression, soinetimes tausing min or snow ns 
it cools hy expansion during ita necent, of wa it eneonntérs and 
mixes with air steta of lower temporntore than ite owin, 

We knew that while our atmosphere expands nowand to an 
altitude probably of 5) tiles, it is ao elnstio and its expansion te: 
so mipid as it recedes from the earth that half of its masw lies 
below the mile level, and that our storms and cold wares are 
slinply sredt swirls oreddic inthe lower strutam of probally 
notmore than 4 milesin thickness; that the adratiove the t-mile 
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level probably Hows serenely eastward in these latitudes withnut 
being disturbed by our most severe storma, 

The foreemiter is furtherawnare of the fret that our high-prese- 
ure and low-pressure areas alternately drift exstward in periods 
that average wbout 3 daye ench; that they are not in any ener 
the product of chance, but are part of that great ilivine economy 
that provides for seed-time andl harvest, for by the motion of the 
lows the warm, vaporhearing corroites av aucked inland from 
the Gulfatd the otenn and earried fir over the eontinent, ao 
that their moisture condensed and seattered over the plait, 
rendering them tiliable and suitable for the habituiion of man; 
that the highs, in drawing down the cool, pure air fron: above, 
scatior amd diffuse the carhonic-acid gas exhaled by animal life 
anid the fotid gases omanating frown decaving wmganie matter ; 
that the cold waves ormited by these high-pressure arena are 
ang the most eneficent gifts al unture, for their clear, dense 
air iet only gives na nione oxveun with each inapiration of the 
lanes, burt the abnprmally hich electrifention that always nocorn- 
liitios euch wir invigurites man anil all other animal life: thot 
thé cold, north wind, if it be dry aa it nemilly Ts, brings plivsivnl 
entry ond mental hbuovaney in ite mighty breath: that four- 
gevenths of allour storms come from the north plate region 
of the Rocky mountains and pass from this arid orsubarid region 
easterly over the Lakes and New Mnglind, producing hut acanty 
rainfall; thet the greater part of the remmining throo-seventhe 
have their inception in the arid region of our eouthweetern states, 
and that a they move northeastward they can newly nl winy's le 
depended. on to give bountiful minfall, and that many of then 
wross the Atlanticand affeet the continent of Korope; thats few, 
ond by far the moet devore, wind and min #toris that touch any 
portion of ourcountty originate in the West Indies and trivel in 
# northwesturly direction until they touch our Gulf or South, 
Atlantio const, when they recurve to the northeast and eween 
along our Atlantic seaboard. 

During the prevalence of droughts in the great central valleys 
all the low-pressure or stort conditions form in the tuiddly or 
nerth plate reign of the Rocky mougtaing, When such 
iroughts are broken, it is usually accomplished by lows that 
form in Arizona, New Mexico, or Texas, 

From main veors spent in daily watching the formation, piro- 
greaion, andl dissigmtion of storms, the forecaster well kiiows 
thint altines, by an acoretion of force not shown hy observations 
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taken of the bottom of the ovean of air, storme-suddenly de- 
velop dangerous and unexpected enemy or pursue courses not 
anticipated in-his foreenst, or that the barometer at the center 
of the storm rises without any premonition and gradually dis 
sipmtes the etiergy of the evelonie whirl. 

These wre a fow. of the gunuratinntions Of which the foreenster 
toles cornignne pnd which guide him in his deductions. In 
brief, he carefully notes the develupmionts and moverments in 
Hie air conditions diring thy pricing 24 hours, ond from the 
knowledgw thus gained he makeean empirical extiinate of what 
the weather will be in the different seotion= of the country the 
following day, Hy preserving the wenther chart: each dng nl 
noting the movements of the hight and the lows, any intelligent 
pecson con toake an mcourste, foreenst for himeelf, always re- 
wawint bering: that the lows, as they drift toward him from the wot, 
bring warm weathor nod sometimes rain or enow, and that ms 
they pee bis place of observation the highs fallowing tn the 
iraoks of the lows will bing cooler and probably fair weather. 


We will now oxanoine the scoomrpanying charts and), after a 
lirtef review of the Weather Bureau river service, will endeavor 
to trace the inception and progression of the different iMame of 
eLorrits. 

The stutions from which the Weather Bureau issues and mp 
ll vdistribytes forecasts and flood warnings are shown in Chart. 
Sinall mudial Hines are denwn to each centenl station from thf 
river points in the various watersheds; from thee points daily 
teloeroplic inensutements of rainfall and tempernture are aerit 
te thelr teapactive centers, in addition to observations Tron 
nny of the full meleorologeal stations of the Bureau mot 
ehown on thts chart. 

With our many thousands of miles of navignlile rivers flow- 
ing through one of the most oxtensive and. fruitful regions of 
the world, daily firocasta of the height of water in the varions 
sections of euch river tire of enormous benelit to nuvigition, 
and the warnings ined when the precipitation isso heavy a4 
bo indieste the gathering, (uring the next two or three daya,, wf 
floc! volumes to the main strains, are often werth mine mil- 
lidus to navigntore anil to those having movable property on 
low crounds contipuows to the strennin 

The feasibility of making aecurate forecnets as te the height 
of woter-several days in advance atany station of the system is 
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ne longer questione |, ‘The ferormeter at each river eonter oon: 
siders the ruinfall, the temperature. the melting of snow. if there 
beany, the aren and slope of the watershed, and the permea- 
bility of the soil, From a-study of floods in fortiver years, he 
knows the time hecedea ry for the flaw af the water from the 
tributaries to the main stream and the time required for the 
preteen af the Hondl-elests from onwelty to another, The fare 
onsts ape, of clitrse, etopiienlly cide, ‘bat SHI they are sufli- 
dioritly aecurite to posses vront ralie to the peotile of the river 
district. Sito! idea of the vast destruction of property due to 
Hoods way be pitherod from the statement that the floods of 
1887 and 15882 caused a logoff not lees than $15,000,000 to the 
property interests of the Ohio and Mississippi valleys. There 
was alsoa loss of 148 lives, In 1884 the region about Cincinnati 
alone suffered a loss of over 81),0010/"00 in property. 

Chart No. LL shows a winter aterm central in Town at-S 4, m., 
Docent 15, 05. The word “low " marks the storm center, 
It is the one place in all the United States where the haroneter 
riading ts the lowest The heavy, black lines, oval oni nearly 
Goncentric olont the low, show the tradition of wirpreestire me it 
increases qtite iniformly in all direetions from the storm conter 
outward, | . 

‘The arrows fhe with the wind, and, aa will le seen, apo aliens 
wibront exesptions OVID tawnrel i lowe or org Naisaar 
thaw hon the saveral ani riaticed high, where thie ati fn ale. 
nortally henvy, toward the low, where the air is lighter, As 
the velocity of water owing down an inelined jlane depends 
loth on the alope al the plage and on the rocghinces of ibe err 
fwe suthe celocity of the wind o@ it blows slow the surface 
of the earth townrd the storm ceonter depends on the amount of 
tho depression ‘of the barometer at the conter and the revistance 
Offercd by sures of varying doghoes of roughtess. The small 
fiznres placed ot the ond of the arrows tndiente bigh jwind 
velocities, At Chicago, where the wind is blowing «at the mite of 
40 miles por hour, the angmoneter is 270 foot high, while at 
Minneapolis, where the instrument is so low as to be in the 

atmiturn whose velocity bs netricted by the resistance encountered 
in flowing ower forests te the northward, the rite is not grewt 
enough tow marked by a special figure. 

Now picture In vour yind the fant that all the sir inside the 
iobar (heavy block line) marked 30.2 a= it moves inward Is ro- 
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tating about the low in a dirvction contrary to the movement of 
the hands of a watch and rot have a very fiir conception of un 
iriviee atmosphere teddy, 

Hare you ever watched the placid water of a deep running 
brook and observed that where it encountered. projecting crag 
litte dildiesforniet amd went epinniig down the sire? Well, 
our alors are simply great eddies 10 the air which are carried 
along by the getorn) easterly tiovement of the atmosphere in 
the middle latitudes of the horthern hemisphere But they are 
not deep eddies, ae was once snp posed, The low marks the oonter 
of an atmosphere oidy of vast horizontal extent a» compared 
with ite thickness or extension inva vertieal direction: thu=o 
storm condition extends from Washington to Denver ina hori- 
zontel direction and yetoxtends upward but four or five miles, 
The whole diak of whirling air four or five miles thick anil 1400 
miles in diameter is called w cyclone or cyclonic eyetem. Lt is 
impeortunt that a pooper vonce ition of this fundaimettal idem Ie 
had, since the weather sequences experienge! trom day today 
(hopond almost wholly on the movement of these traveling eddies, 
ovelunus, or ares at law pressure. 

The large figures in the four quarters of the evelotie show the 
arene Tom peritire of each quadmot. The greatest differen 
i@ between the southeast and northwest sections Thisis due in 
part to the facet that in the southeast quadrant the air ia drawn 
northward from warmer latitudes, and in the northwest quadrant 
the air is drawn southward from colder iatitudes, ‘The shader 
arca shows the region of tain or snow fall during the preceding 
12 hour, Unfortunately for the ecience of forecasting, precipi- 
lation does not show that relation to the confirmation of the 
isobors that tomperniture, wind velocity, and wind direction da, 

Chart [LT eonstrvete) fron obeervatinns tiken 12 hour liter, 
shows that the stirm or ovelonic center, aa indicated by the word 
*“Jow.” bas moved from central lownesince 8 a.m. and is nowsat 
§ pom: oontralover the southern point of Lake Michigan, The 
shire nrese-slow that precipitation hes: qecurred dieing the 
post 12 hour in nearly the entire region covered by the cyclone. 

Chart [V, 12 boura later, shows that the precipitation lias been 
genera! throughout the entire are swept by the cyclonic whirl. 

Chart Vis quite disinilar, in the information it conveys, to 
any other ol the charts aevompanving this paper. From July 
28 tis Anwost 10, luelusive, T5i4), there was a remarkable ot wave 
inthe United States, oxtending from the Rocky mountain to the 
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Atlantic ocean Tho mortality from this cause amounted. to 
HUSA thousands, ‘The hottest region, us shown by the duric 
shading, was in the middle Misinvippi wad Ohidvallevs and the 
Lake reyion, where the temperature averaged from six to nine 
degrees above the nonmul foreach one ofthe lddays, During this 
annie period, strings aa it may seem, the tempernture over the 
waat Rocky Mountain plateau wos inarkedly below the hormnal, 
and the cold was not duc to altitude, fur afte wo find these 
conditions goagmphically reversed. The weathor charts show- 
ing the movements of highs and lows during the period of this 
abnormal heat wre not shown in thie pap ('lart V is alovply 
intended to show graphienlly the area inl degree of the heat, 

For some unexplained! réason there cone, in-wimnmner, periinia 
of wines absolute stagnation in the drift of the highs and bows, 
Atauch tines if a high reat over the Houthwaatern put of: the 
country oid a low over ihe northern Rocky Mountain region, 
Lire will rit what is populoriy known os a wort wave, for 
the air, on mecount Of tte slightly grenter siecitio gravity, will 
slowly aod steadily faew. frown, the southeast, where the piruemed ri 
is Breater, towanl the northwest, where the pressure is jess, nic 
renving- constunt acoretions of heat from the hot, mulinting sur: 
fice of the earth, without any whirls of eddies to mix the wpper 
and lower strata, will finally attain a temperature almost. un 
bearnhle to wuimal life: “This superheated condition of the lower 
stratum in whiell we live continues until the low-pressure ares 
inthe northwest being to actively evrate as an addy and more 
eastwiundl, mixing in its course strita of unequal temperatures 
and precipitating the ooul and weloome thuodershowers, 

It ie a pertinent inguiry whether sack adjacent arend of ils 
normal heat and abnormal cold ean possibly he due to cosine 
influences. The only ooamic influences tha) meteorology is sure 
of are the mdiation of heat from the sun to the earth and the 
reception, by space, of the heat that ie mudiated hack by the 
earth and atmusphete. Pathe long nin, thes two balance each 
other. [t is incunedivable that solur fmsolation, prvsine at 
ward from the sun along trad matin) Neves, could fll 4 un 

ojinily upon the United States as to cums exeeasire heal on 
one side and extreme wuld on the other, [t follows frum the 
pormscnel I rige that we mittet bo slow to asoribe any of the lotal pieu- 
linritios that nre observed in terrestrial weather ti coamie influ 
ones, Weather Tariathions, irogular, annual, weed diurnal, all 
probably have theater onset theearth’s¥urfues or in the earth's 
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dhimnphne, and depend wholly on the -mechunies of the lwttur 
The prrelilén, however, is so complex that it would be Taxuedous 
to Wdertake te explain the -sreat differences in) temperature 
shown on this map of departures for July and A ligwet, TSh6, 

Think of the atmosphere as 4 nis ef alr about OV miles doap, 
whose upper suriaor nyatiinine nearly the same configuration 
wn Cernpieratice dnl is aloyest entirely without mution relative 
to the narth’s swrfiew, Tho dolur radiation and the tarrestrial 
radiation poneteate thia upper fizion without appreetalile aly 
aHrpion, and theascending and deseonding currents of wir rarely 
“rhever disturb thia region, but cease before they reach [tt Our 
Weather and. climate depend on the changes going on in the 
mildle and lower atmospheres, and among these charges that 
which alfents Or surtier fom peratire inost ia the mation of thw 
Mmotsphere, The great contmet in temperature between two 
regions Iving wledts toweblier, a4 shown hv Chart V, js therefare 
probably tot die to nny ¢peeial cos influence, but to the flow 
of nir ag determined by the distribution of air pressure day by day, 

Chart VI shows the beginning of 0 enld wave Ta the north. 
Weet on the morning of January 7, (S86, Ghaurve that the 
heavy, black isobar passing through Montana be marked 403, 
while the isobar curving: through southern Toxas is marked 
aS, 0 difference of one inch in the air-preseuro betweet Man 
fun ad Texay The dotted jeothermal line in Montana de 
marked 3) degrves helow zero, while the isotherm on the Texax 
const indiestes 4 tern porture af 50 dogrees. 

Chart VIT is suxiliary to Chart Vioand by varying degrees of 
Aheditiy shows the till of temperature during the preceding 24 
hours attendant on the high-pressure ates of the northwest, A 
considerble atea eovernd by the durkest shade indicates a fall 
of 40 dogren= in teniperature during the pust 24 hore, 

The people of the Gulf states; witli a) nioming Li pera tine oF 
40 to 30) degrees, know nothing of the great volun if extremely 
collate to the northwest of thems: but fromthe divtabution of 
air pressure shown by Chart VE, the forecaster antici pated thi 
the very cold wiral the hotthwestern statee would, on account of 
its-vreat woleht, be fond southwant to the Golf and eastward 
li the Atlantic ocean; or, more accurately speaking, that the 
conditions exusing the cold in the northwest would drift south- 
ward and eastward. He therefore iaxued the praper wurtkng to 
the threatened districts. 
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Now turn to Charts VILE and IX of the following miorting 
and itwill be seen from the latter that tho cold wave hae env 
eral the entire ‘I Lata pipal valler. The lw shown on the firecud 
ing oharkas being cenbral din southutt Texas has moved northeast- 
want to Alnbainia, ancdon Chart VILL appenrs asm full ¥ developed 
storm. Thediffertnee in pressure between the central lsohnr of 
the low and the cented! feline of the high t now LA Tri hie, 
Precipitation line cocurrod, as shown by the dark slinding. 

Special attention i enlled to the large Hgrres placed in the 
four quarters of the loepresatine aren, dhaut 200 mild fren 
the-centur, ‘They indicate the averse temporitures of thelt pe 
spective quadrants, anid strikingly illustrate how pereick nnn y: Tet 
Hie difference in tempernture under evelonicinfuence between 
regions soyurmbed by but short distanees: [t is certain that as 
the low oreyclonic whirl moves toward! the northeast, along the 
trick usually followed by storms tn this locality, the eald of the 
orth wert inadmnt, by the action of the herizeri tally whirling: 
disk ofair,will be thrown southerstirand towurd Florida, lowering 
the tami puribure in this 4 Mie groves to below the fremaing po}rnt. 

Chart X. shows tht the obuter of thi ovelone or low-pressy re 
systom has moved durmg the proveding 24 hours’ tiorthemst to 
the const of New Jersey, with greatly inerensed onorey, the 
hitroreter at the center showing the sbnormally low rending of 
a7 tneles. Calil, norlhweet winds, a8 shown hiv the Arriews, jure 
now blowin <Fetematically from the high-pressire area of the 
northwestern states southeast to Floridt and the South Atlantic 
coast. The dotted isotherm of 0 degrees passes through the 
northern. part of Florida, where, on the day lefore, tle Leni peer 
blur waa over fl) (logrees. The evelon bes pv mathe ef this ahorin 
extends 1.000 nile inland aod probably to an equal cistanue 
ouk hose, Heavy snow ot raitt has fallen throtiehout the apes 
onder its influenen, seriously impoding rmilroad travel, and a 
gale of hurricane force has prevailed on the const. Put when, 
un the day preceding, the stern: was onntral in Alalana all 
these conditions were foreseen and the NMESSY Werte Lest , 

Chart XT shows the tempermture dhanges caused by the ra jot 
movenwit of the stormy center, 

Charts XU and XI show the conditions 24 hours later, ‘Mie 
storin center bins been throedurs in peiesi ngs from #outhern Texas 
to the mouth of the St Lawrence, The tei yeratire bias feller 
ail] lower on the Atlantic coast ond la Flortde as the result of 
nninterroptod northwest winds, ald no material rise ty tom peta 


ae STORMS AND WEATHER FORECASTS 


ture can oceur anti! the high pressure of the northwest is replaced 
iv alow pressure, and conventional currents aré drawn townrtl, 
tlie northwest (yetoad of being forced sauthward from that region. 

To summarize ty fegard to cold waves, it may be said thot 
when the chart indicate the formation ofa body ‘of dense, edlil 
air io the northwest, os shown by the barometer readings, the 
skilled forerastor ie ot the alert, He edlls for special observa. 
tions every four hours from the stations within and directly om 
iivaner of thy oold ares. and ne soon ad he benormer convineod 
that the cold wave will eweep aoressthe country with its attend— 
ant damage to proporty, dastroction to onimal life, and discom- 
furt to humanity, the well-arraonged systern of disxominating 
waruiige id lrought inte action, amd ly teligrrapils, terlesplicrtae, 
lags, bulletins, naps, aed other agencies the pople in every 
elty, town, aod diamlet, and even in farming settlements, are 
Hatally notified af the advanclig cold twelve, tventy-fout, or 
jerhopeeven thirty-six houts before it reaches thorn, 

Chain NIV sind XV show the eydlonio systems prevailing at 
8 pon, on the days of the Louisville and St Tenis tornadoes: 
Servernl tacnndaos ogeurred on each day; their tricks are shown 
by rows of Grogses in Lhe seotheast quadrants of}mach cyclone. 

Rapecially do l wish to-emphasize the distinction between the 
cyclonic stortn and the tornado, The press and nine oi of ten 
jeocipiles who should know better use these teri as SP TMV ths, 
The eyclone shown on Chart XLV, which is fairly typieal of all 
evelome, i a horizontally recdleing digk of alr, covoring the 
whale United States from the Atlantic ceean westward to ind 
inwloding the Mississhjpt vallow, with the air cintrente fron all 
joints fowitig apirally iwward toward the eeiter, while the tor 
ice ix a revolying mass of air of only 500 te 1,000 yards in 
diameter, and is aimplyan incident mf the eyelone, nearly always 
aqeurring: 1 ite scothesst qualant. The cvclone may cause 
moderate or high winds through m vast expanse of territory, 
while the tornada, with a rutury mation almost unroensoralile, 
clways learns a trail of dith sod destruction ian area jnfini- 
tesijnul in con pariqon to the area covered by the eyelone. 

The tornuds ia the most violent of all storms, aid is more fre- 
quent in the central valleva of the United States than elsewhere 
It ling characteristics which distinguish it from the thunder 
storm, Vix. a pendent, funnelshaped cloud and a violent, rotary 
motion in a direction contrary-te the movements of the hamds 
of awateh, together witha violent updranght in the center. 
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The three conditions essential to the formation of tornadoes 
are clearly as follows: (1) Avepelone or aren of low pressure, the 
eenter of which is to the north or northwest, with a barometric 
presto hot neressaly mach below the votmal; (2) a tenrper- 
ture of about TO degrees on the marniny miges 3) tereat tinue 
mdity, wed (4) thot they tie of vear be March to Jone 14, 
These conditions nine and ofben dé uxist aequirately: one ortweo 
of them may be found coexisting; lutso long as the third be ale 
sent, tornadie formation is not likely to ecenr: 

Lam satiated that the somber of theso storms be not inereins 
iniye ; that the breaking of the virgin soil, the planting of cutting 
away of forests, the drainage of land surfaces by tiles, the string. 
ing of thitmeands of mites af wire, or the laving of iron or steel 
rulls linve not materially altered the climatic conditions or oon- 
tributed to the frequency or intensity af Lornadiis. As well 
might one by the casting of a pebble attenspt tu dat the tighter 
Wot af the tinjestic Minsiasippi os pttempt the madifieion 
or restriction by the feeble efforts of man of thise tremetilons 
forces: of nature which eurronnid cup oarth utd control durstorine 
and clitonte. “To be sirens towne hooome none tuimerous ned 
puputation becomes more dongs, greater destruction will eieue 
from the same timber af estore, 

[tis not possibile with «tir present lnowledge of the rechan: 
isin of ators to forewarn the exact eities ail terw ie thotowill be 
visited by tornadoes without alarming some tow that will 
Wholly odenape injury; butwe know that tornadis are alnvest 
entirely contin! to the southessteri yondrant of the evelone, 
wud that when the therrnnl, livgroiietric, aid other concdition« are 
favornble, the apot- 600-te S00 miles southonst from the ovelonic 
qonter isin the greatest danger. 

Chart XV ahowa the conditions on the evening of the St Lois 
tornado, two hours after ite occurrence: ‘The alinormal hezt, 
humidity, and wther conditions of the rather small and weak 
eveloniv syaterm shown by the matning chart were sufficient to 
justity the Weather Bureau in dis ‘Wanting at 10a. m, danger 
warnings throughout the wholy of Missouri and eastern Kaneas, 
Tam informed that the sehodls of St Louis were dismissed aot 
ence on the receipt of the warning forecast. What is urgently 
rene isa systen by whieh weather shrnals may be sent <inmul- 
taneously from telephone headquarters to all subscribers by a 
stroke of o toleeraph kev; then awhole city could be warned in 
a mitute’s time, 
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The writer visited St Louis the day after the storm, and was 
expecially lmpreswd with the faet that hondreds of beet  ctiiniges 
were burst outward ab their upper stories, indienting that they 
word at the time of their chestrnetion noir the denher of the rotiat- 
ing ins Of bir, where contriforal force inetantly had reduned 
the air pressero on the outside to such an extent thatthe expan- 
sion of the airdn the upper storiee of the houses whose windows 
aid doors were claws hed produced an explosion of thy buaild- 
ing, In one case all the four walls of the upper story of a house 
wire thrown outward, leaving the lower story intiet and the roa! 
resting in groper position one story lower than in the original 
building. Agsin, great structures seemed to hawe beer crushed 
over or taken up bodily yd seqtterdd Grjall directions: 

The Gict that this tornado traveled with destructive forew 
throueh several miles of brick buildings and yet left the city 
with greater foros thas it poses on entering it oatrate the 
futilityeof planting forests to the southwestof a city for the pure 
piwe of protection, as dome have advocated. [tis probable that 
the stronest trees would offer but lithe morn reaistanoe to this 
terrife force than would a many blades of grass. 

Whenever the forecast contains the statement that conditions 
are fayoritble fyr severe local storms, it is well for the residents 
of a city receiving such forvenat to observe carefully the form- 
tion of portentows clonds and be ready to seek pluces of anfety 
inthe eellure of frome bulldings, We have no record of ony 
purson having bere killod in the cellar of a frien loilding. 

Chart XVI shows «a West Todia biirriciue jist tinaking tte od 
vent of the Florida const. A number of stations in the Woeat 
ludies report tu Washington by cable whenever hurricanes puss 
over their region, Sometime: a hurricane composed of a rap- 
idly revolving eddy of air of only two or throe hundred miles in 
Jiameter pues between the observation stations on the islands 
of thie West Lndies without yelting muir endigh te alfeet their 
imtruments. ‘Then. if it move mpidly northwest toward ur 
Gulf count, it may reach our seabonrd unannounced, Forte 
titely anech quses wre pare, hod Tn exse the storm dor reach any 
porte nex petted y clingot signals will be displayed in nilvaned 
of ite aviuine throughout the remainder of ite cotrse witil it 
lve ourshores, At time: buorricanes renmin severn! davein 
ihe Gulf of Mexieo, and the only indication we have of their 
proximity is a strong suchiondmwing the wir briskly over sone 
of our const stintions toward the center of the Gulf, Again, a 
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heave oecan swell tay be caused by the friction wf the mpidly 
aytahing virion the surfikee of the water, and when the harncane 
hag a slow progressive movement this swell inary be propagated 
outward from the center ofthe sturm faster than thestorin ie tio i 
ing aod reel the onst several hours before either the baraneter 
or the wind movement gives any indiention of the enmiing storn, 

The tricky of Wet India ‘hurricanes are ulwaye i the form 
offi porcbols. These storia come from the southeast, buat dn 
reaching the latitude of our Gulf coast recurve to the northenst 
alone or ol! ourconsttine, An examination of the anxiliary chart 
oi the adjoining page shows that the atr pressure fn thes rerio 
of the storm has (decreased 10 to 20 of an ineh during the prt 
12 hours, and the litthe hire ott the arrows shown on Chart XVI, 
from Norfolk southward, indicate tDhut the forecast official at 
Wathington has ordered ip the ator signals in anticipation 
that the stort will move up the const and increase in ener yy. 

Chart XVI, twelve howre later, shows that lite wirnitigs were 
timely, as thestarn center haa moved slowly northward to Jack. 
sonvilla, with grewtiy incrensod energy. the Dutomotet int Lie 
comer reading 20.1 inches: which: ts abeut 0 of an ineh wodor 
the normal air prevure. Theausiliary chart shows thatthe ate 
presiire has decreased more rapidly daring the past 12 hours 
than during thedimilar period next preceding. The most potent 
forse in accelerating the notion of the oily or hurricane was the 
vast amonnt of heat enerey liberated by condensation in the 
whirling tases. 

Danger sinnls hive been carried nerthirard to Norfolk, and 
ports north of the starm eonter have been warned Uhut the dan- 
trots winds will come from the morthenst: [wish to make 
plain that the storm coming from the southWest conses northenst 
winds to flow in of its front. (On the Georgia and Florida odmste 
the <rznals have indicated that the wind will blow from she 
trortlewest fora few hotips, as the air whirls in behind the rooed- 
ing dtorm canter. Tt will now be seem Hew it is poseilile for 
storms to progress against the wind. 

In thunderstorme this rule does nob hold, ws there isa horizon- 
til rolling of the atiiogphere, eansed by cold und hesty alr from 
above brenking through into a light nul supeirhwnterd Mirai 
Hextthe mrth. This rolling Hietion throws forward the esa] wip 
in the direction in which the coud is moving. 

‘Chart XX shows a slight aberration in the northosst coarse of 
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thestorm, which planes the conter inland, ae that the whole eddy 
dan be charted. — 

Wist India lourri¢anes are évelonic in chorsoter, but on aovmint 
of the facet that the diutetér of the whirling uddy is muwh less 
and the velocity of rotation nmuch greater than in the averige 
cyclone, this costomary to designate them as hurricans, Dnother 
worts, the hurricune isn eycloneof stall area bot of powerful 
vortical action, and consequently of great destructive force, ‘To 
got n rough idea of the differdiee between storms, we might 
classi? them according to the diaueter of the rovolwiig miss of 
tir ander their influence as follows: 

Cwelunia, 1,000 to 2U000 tile: hurtienmes, 20-to G00 mifes, 
nd tormdoes one-half oitle to one mile, Then if o greet quan 
tity of henwt sere is lilieritedl be profose condomm«tion of igque- 
oud vapor near the eur centers. we might angie ther vortical 
action «and their destructive doree to ferease netheir dinmeters 

of rotution clocresse, 

Charte AX to AAV ahow the progres, in twolte-lour foter 
vals, of the hurricane portheastwanl to Now England. It will 
probilly teave this American continunt at Nowa Seotia and in 
three ar fourdiaya cross the Atlantic and minke ite ayepuntance 
on the northweat coat of Earope. 

Twentytive years age mariners depended on thelr own weather 
Lore to wiern them of coring storhss then, although! the ati 
ber of bivits plyitioe the seas wes ticich lee than i is new, every 
acvere storm that swept ser them Jeft death and destruc 
tion in ite wale, wid fir dave afterward the dead were eset up 
by thea heiding waters aud the shores were lined with wreckage. 
Happily this ia not now the case; the angry waters anc the 
howling winds vont their fu ry the ie tipo the other, while the 
great inias of shipping, eo long the proy of the wine Hanel wih wu, 
rides eafoly at anchor in convenient hurlers. 

The United States tind the most extensive weather service in 
the world, and its wiurmous practiqn! ptility i¢ new universally 
qecaniaed. Curofal estimates based an reports from interested 
juirties Jndieate that obld-wave signals effectively ditplaved in 
wivance of ong severe could ware aweepi Ne were aur Mery Pe 
wilt in a saving of over $3,500,000, while responsible marine 
representatives declare that each Wost India hurricane passing 


op the Atlantic seabonrd would devtroy pot les than 82,000,008), 


worth of property and many lives. if danger dignils worn not dis- 
played well in adyaticon of its conniny. 


RUBBER FORESTS OF NICARAGUA AND SIERRA 
LEONE 


By Guseeat AL W. Gneieny, 
Chit Sind Oikos, CM tal Siiter rng 


The in¢reasing comtdrdlal detnands for mw rubber and the 
slandy ditilnuliin of ehoutehowe pirered uetisel bee existing robber 
fotusts give speeial diterest to any information beuing on future 
supplies of cauntichone pouding the diseovery of conmpounils that 
Ahall aupylnitit. Tn 1892 the Departinent af Statir pabeliabied i 
Special Cousalur Report on ible and roblier initio twtr, 
which has lately been supplemented ly additinnal initiation, 

The tocdim-rubber trees, of whieh there are avvernl pdfitable 
vatietjies, will prodoce annually from 1bto 40) pounds of eaout- 
elowe for many veurs, if they are lapped judiciously. Ty) iw 
however, ae aul immed universal ommnapliint, fron Afrien, ATOPIC, 
ail Asins thet het geval and cdrlesstios of the native collectors, 
whe seek to obtain the grtest timediite quantity by the least 
lntirigus inethods, are pidly destroying. the rublir beating 
litte, Theda nite either felled or a deeply and rotehty inelsed 
i to sypioilify die 

The fresh robber juice, resembling orean in oolor and wore 
elboee, Tit an Amdniacn)) ado, whieh raopidly didn pyaar, 
waving the cooutehouc aderlss and tasteless: Trees vield the 
milk copimnsly for seworal montisesch yong, and the emigulated 
rubber averages about GU per cent of the original jrice, two 
pout of crontehour te the gallon, 

easil fa the primeipel sured af naw tubber, and that from 
Pom is the best In FH90 the receipts af eaoutchoue at Para 
relied Lae tite, neeording tas the report af ‘Conaul J. i) 
Rarhev, Whokt gemunt of rubles theriie That be at interest Pa 


“The tubber-gatherer rolls out of his hammock as suo as it 

is ight in the moming, and takes his-eulp of rum and his onla- 

biveh oof cofite and starts out to visit his rubber trees. Me wears 

ashort pair of lrnwhes anid sometime a shirt. He goce bare 

foot, for he wust wade through the awamp nud and oom of the 

tde up tohis knees, wd offen up to his waist fy wither, He 
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takes o binekotfol of earthenware gill oupa;« hunk of adhesive 
clay, and o little, narrow-bhaded huatehot. 

“Tf he adopts the most approved method of tapping the-troes, 
he reaches a4 high as he ean with his hutehet mabing an incision 
in the turk, but not rewehing through to the wood. The milk 
immediatly beywlns to beste in mpid drops or little streams, 
With pa spat of the adhesive clay he immediately fastens one of 
his little vill clay vuyps just below the blemling gash, end nulds 
the clay so aa to tiuke all the rubber milk flow into the cups. 
Three such gushes. at oqtiel distuneds: nround the tree and ot 
wy height is the rule. "The nextday he will make throes more 
gishes in thesame way, just a litth: below these three, and so. 
continue, antl by the end of the season he will have reached the 
level of the around. Each of his WMhor 150) trees is tronted in 
the mitne way, miidl he returris bvcvaanes, after ite wire traveled fron 
{to} miles, barefoot aod almost naked, through thomy thicket 
nod malarial, stewing swaip. 

“When he reiche his hut, he again takes another gulp fron 
the donijohin, snatches o breakfast of salt Meh aiid miindioes 
menl, Which are often moldy from the reeking datnp of the 
ewamp, and then he sturts out again with his eolabash boekets 
to guther the milk, which by this time hoe ecaeed to flow, His 
ail) cups are fall, or nearly ao, and when he reaches home he 
bina ill enough te jnake four kilos of rubber, on an average, 
The nest task ie the cougiilition of the milk. For thin purpose 
he has a jug-shaped furnace, made of earthenware, called a 
foide, open at bottom and top, aad with « amall aperture at the 

side to admit the air for the combustion, In this piece of far 
niture he tilde a lire, or rather o soudge, with the nuts of the 
inija or urneury palin. The dente, black stnoke whiielt tolls 
from the open top of the inido i the reagent which coagulatex 
the milk. For this purpose the robber-gatherer has 0 cireular- 
bladed paddle ike the paddle of a canoe, which he snears over 
with alny, so that the rubber will not adhere to it ‘This 4# sus- 
pended by monns of a oord from the limb of a tree jit above 
the smudge, the mith is poured over the blade of the paddle, 
whinh in thetr Lurie over and around about im the snvoke, aul 
in « few moments the film of rubber is congulated. The same 
process fe repeated of wetting with milk and sinoking the graw- 
irije Litiys wel) EE remedies ihe weleht of from 5 to 24 kilos or 
more. Then it is slipped off from the paddle as a mitten is 
pulled off from one’s hand. hit ball t# the crude rabber.” 
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HUN PesPiiors 1% NWATAGIA 


A later report from Consul J. Crawford contains the followitg 
Information, Riowwtly, many persone in western Niewrayun hive 
declared thei intention te relat and cultivate clastic rubler- 
yielding (some varieties of the pemonre but aightly elastic) trees 
and vines in the ametern part of the atate, Such eatntes are 
lonally natue! Adciende de hile. These persons aro inquiring 
vonverning the locnlities having the most suitable lands and 
clitnate, the species and varieties of trees and vines that annually 
or biennially violet the largest quuntily af good rubber, Gre proper 
distance apart for planting the trees and vin, the best modes of 
dtiltivation, atic how mate yours cits elapse before iL is proper 
to comnionce the anniial of dennial eillection of raliber, ety. 

Many of the vallovea in) conte and northeastern Nitiuragiin 
contain all the natural conditions for a full yield of an excellent 
qantity of elastic rubber, They aro loralitioe supporting tomer 
nus groves of large-sized trons yielding rubber until about fifteen 
vearsago, when nearly all the trees had been killod by tow severe 
scarifying try intesperiest hil mallectors, Leralities in Nicoragos 
ath of latitude 14° north, dod in low walleye where the-soil is 
tllavinl or vewetable Lomus wel sand, capable of Lwing nipidiy 
Urained. and tin ¢litnute that da-uniformiy warm and Wurm, 
stiit the Intyestt rubbetvielding varieties of trees and vines, 
Suni tarietice, giving in excellent ipinlitv of very elastic rub. 
her, are indigenous te a higher, drier climate and sil 

There are sever) of the ontaral orders— Urtinuceae, Sapatareae, 
Morucene, Apwyndcee, and Eeploriiarcee—indigenons in Nica- 
ragta, which, when scurified dooply, exude a milk-tike ay frien 
which rubber of various degrees of ‘elnsticity is separated: The 
arial aquasnitity dnd the unity in elasticity diffor usnally with 
the specses and with different conditioned loculities,. Bame prefer 
the Jow alldvial linds under a huni atnoaphers, while ether 
virlelios flourish Lest ln more olevnted, sandy, anid decor padedd 
vogotubld tiatter—intids rich to potosh, as the voleanic vuilley dis- 
trict south of Lake Nicaragua The most déei rable vurditiies for 
quantity pera and quality of rublwr are the Siguiente eliations 
and Costiifon sinatece, habitants of well-rained, low, alloy) vale 
leys, kept worm by a humid atmosphere. ‘Thesecond heat rbs 
bor-producers are of the fous family, a variety locally known its 
oan tsnprerlin, ast epiwprlrites having niitne©rmts loclien fron aerial rowte 
(like the hiuvan tree). [tis aleo an inhabinint of low, fertile, 
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wellilrained lands, Ey cultivation this tree would probally 
yun the other luwevalloy virivties in quality and annual ont: 
putofrabber It has the advantige that if one pf its trunks is 
deadenod hy exvessive dedinge of the sift, it has several other 
live trike from whieh to olstutn aupplies of rubber Another 
good variety i= the manthot bulano, luenlly knowns the “arbolde 
wien” (oow-nilk troe), a lie, hardy, indigenous kind found at 
altitudes of 1,000 to 2,000 fret abowe the ooman, 

The canna) viold of olastic niaterial depends en the bolle of 
the bast or leet {forous: lisiies that exist arthat end be deweldpord. 

Pome trees of 2 or 6 feet diameter and 4) t50 froth tll will give 
annually 20 te 4) pounds of goo} robber. The yanlity of rub- 
bet clopierida largely pen the form of the cells composing the 
aust, ariel i prt inn dhe preovess used to sepanite the clustic mn- 
terial from the entulsion-like aap, Quality and ipuantity are 
respeunmave ty cultivation. 

Actonling to very recent reports frou Miewrawua, the leaves 
viel a poinrer juide, and mare copidtaly, than the bast. If this 
prover true. theaupply of ribber cai be latpely inchiiadd with- 
oot permanent Injury to thay trove. 

The shoots should be transplanted toon nursery when one 
year old, and thence removed to their permanent place when 
& years. of age, in rowe—eny, (4 Matapala. SI Sj ptvonin, sed [Oe 
Castillon trees por acre, 

Cultiention eoreriste fo ditching the lid so as to drain it at 
will, keeping it moist without permitting water to stand. Keep 
all umlerrowtheot down and the land “billed ay" wronsdd the 
trees, Fell other varieties of trees ond vines antll they shade 
bit avery kninll port of thie Intel, Commdney doring the sixth 
orseventh year to collect robber by ston] aren ineiiona throngh 
thy tioet, inking. if the trees lave matured properly; to 
ponds of pubber fram exch troo biennially, but after the tmee 
is 12 years of ne a safiniont quantity of aap could be apnnally: 

atrocted to yiehl 10) to 1 pounds of good elastic rubber, 

The two following modes of incislén are preferalle to, ather 
ptticesses : (1) Cut with a corved, sharp tnateument cliumels 
through the Ine Hferwus thaues sitailar to thos wade in pine 
tres in turpentine otchards in the Otitted Siates: (2) drive 
tubes cut from the interiodes of bumbou (abundant in Nlew 
ragtit) through ‘the bit, fret making a slanting ont of o putt of 
the ciroumferonee of the tabe, anid drive the #harpened end. 1] 
to 2 inches long, into the tree; then, when the collecting season 


ine 
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is passed, “plagup” the tubes of that season with wood that 
hoa been dipped in some Tiquid insecticide and saw off the tube 
anil its wooden cote even with the thin exterior hark of the tree. 

The coaztlution of theanilk-like exudation and the seyriration 
from it of the elastic maturial can be effected ly bowtie to V7 
to 177 deerees F. aud etirring ins hot decoction of some species: 
oFeonvolyolicene, ne morning glory, or stitring tito the emulsion, 
when fresh and hot, the smoke fem bitrning palin or other oleng- 
ino nite, whith are abrindant iiocrobber-vielding districts. 

Secondary crope, planted bet wean the rows ofrubbor-prodiuc- 
ing trees, conld be the Liberia coffee tree, bananas: or euch bron 
planta mes henneduon, viscid, ote. of the neave family; aleo, the 
yunills bean, ove vine to cach robber tree, which would yield an 
annual rop-equal in valoe to the rubber produnt While the 
vanilla vine needs trees of this lass for duntenante, yet itis. 
probable Hist the vanilla would not tateriatiy reduce the Mow 
of sspor the quantity of elastin material fron the thee 

A compamtico stingate of the annual value por acre in Nica 
fagun of coffoo trees and rubber trees al nine vente of sige mtied 
thorenfter, at pireint (Sd) prio, gives S102 net profit frown rn 
nore in ruliler Crees, 


HCURRER POOREST? OF SIRARA LEONE 


The following information coneerning the wideveloped rubber 
forests of Sierra Leone iadrawn from the address of Mis Excel- 
leney Colonel Canow to the legistutive coaneil of Sierra Leone 
on his journeys, saereuating 100 oifles, i the hinterland we 
proteetanite of Sierra Leone in 1894-05. 

There are large forest« with abundance of rubber awaiting ex- 
pluitation Lv intelligent and systenjatioc mivthods and that will 
vield wealth to the first entorprisihg comer An extonalye nib- 
hor Gest lie between Makali atid Kruto, covering the greater 
port of the district between the Seli aod Bagwee rivers: This 
aren Gompriges portions of the Kuniki and Kornnke districts, 
and the extent of the robber forote is estimated at (1A) square 
miles, The portion of the forests seen is composed of nibber 
trees nbowt tet youre old, enlhud * Kewatin.” "Tes brews onow 
roiprlill Fal i ton yen Attain a wirth af twoor three feed, bit 
under presert metheds they are felled by the rubber-gntherer. 
Two vines, the *nofe” and the *lithoe,” vield rubber, the latter 
of the choiwest qunlitv, The “ tote gs Livarinhly eat loys nil 
dostroviel for its rubber, and the lilibae ™ geneity eo. 


as RECENT EXPLONATIONS IN EQUATORIAL AVRICA 


The native process af rulibergathering are crude and waste 
fulintheextreme. Tf intelligent and monomital methods were 
adopted, there would be far grenter viellls than formerly, and 
the West African rubber would command a higher pie, Unless 
hotter methods of extracting ruléber are introdueed|- it ie anfe to 
predict that wader the tooreiiig demand for rubber one of the 
most thriving industries of Sivrra Lions will le riined by the 
metiochion of the plant At provedt, for tle purpose of oxtract- 
ing oe few pounds of robber, large trues are totally destroyed, 

The forests in the Kuoiki and |Koranko districts are quite ace 
cmeihle, tt heing about eeven days’ march jo Makali, where the 
woods are entered, Water carriage for light canoes is possilily 
down the Rokel river from Beukia, two marches from Mokali. 

Thise forests, however, are small con)parcd to thowe on the 
Atiglo- Liberian frontier along the Morro and Mano river. which 
extend nearly a thotsand mile, The exploitation of thes 
forests hes bwen ttiopracticalile for the last twenty veurs, owlig to 
border mids, bat indor prevank eqoniitigone cf peut it te 
now posible to opwn trp thee forte which abound Inrubher 
avd elephants, and the senthern portions of which are within 
two dug’ journey of Sulinn. 

A proteptorate will shortly by. proclaimed over the Itritieh 
aphere of influence it. the interior, and under the proposed nr: 
Paernerit al five distrivts, each to bo nnder a competent mone 
missioner, itis hoped there will bea rapid derelopinent of the 
interior, especlilly in the way of opening up commnuunivathons 
ane fostering tonde, 


RECENT EXPLORATIONS IN EQUATORIAL AFRIGA* 


Africa bs fart losing bw tithe of the Dark Continent, and if exploructions 
cunt at their tmoknt tite foe a few voore longer Lt will be we well 
known as other party of the globe, ‘Thraw yoang men reewntly eroaiod 
it from eat te wee, following inthe mais, the conte taken by Etanley, 
aod cormecting wn few of tbe wlighit mistilles tnade by that eeplomet, we the 


Sin etmdy te ite geweraphy af ibe fork Continent ehemld: fie terme fm mbad tht 
ening Ww the islerckangeetilitr-of the letter, |) atl da incmeny. ef the Africun dle 
hart lied to hee tert Chat ex jlicrere uf arlons nationalities hier appled iy the baie 

of tee littered tribes anil cemgrapt|H Pealtines ef ihe realoee ther bane webired dive 
axihaenslaie forms pelier ie Uelrown ees the geagraphic nomenhintorn, enn 
af wielipertinis of tie juterior se bre non meget in mete oe lew detall, be for fram 
tee ling Heels Ube hy getaltieliad Tn sae eae they wartakinn be epelling bd ec great aa 
ai msnet too pore linin hemtifiration, arsed Wet ewes ‘Miu aie one Of motes of Rare origin 
je thure thut unitate of eriiioeraphy wtikets ta wo nallel bo tee dewlrbel dt. A 
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reenilt, probably, of tie tapi) mamvhing Thess traveler were ML. Mat- 
rice Vermpiy, Whe hd einen died of fewer, thie Ferran ije Heine, dod 
M. Spork, an artist, accempaniod byan escort of 20 riflemen arid 150 
durrore tym et Zanadbar, Ther secured a larwe collection of weapare 
from diftires) tiles, of indisenoue seeds, Gower, ond tinh, of whine 
of veriogs ttotmalia: alin a live leopard ade large number af plate- 
grigihs, and of. witereoldr and othoe cdrewinye, They trewelod 4000 
Siloti cn foot ant 2000 by bont, ood their very complete Winerary 
of their travel: containg mech totereting geepeapli ital iofirmmiticn. 
the mcnlirons heft Zaritar on July é, 199; sailing thence for Monilinen. 
Thonee they creed a barren, rocky qountry and reached Lake Jipe where 
they Taated a whils They ascended the slope of the Kitienwrjare to the 
titan port of bloshl, tanelevition of 1,200 neler. The Rilitnianjary 
ican imporing tate, nearly 6,000 meters hieh ond eapered with oternal 
pnows, The confluence of the rivers Taave and Baerl wus loetod mane 
the purty ceo) te the north of Kilimanjaro, a vole qoomiry en- 
tinely rininhabited, and parmend iy Lake Soir, Taking. an otitinety new 
revil Les, thee nasil Gor Giet Hirata qn of ikuye, across the plains of 
Kapote, when ther enceossfally tronted oljphants, rhinocome, 2 hme; 
sated autttarleapies These plains were entinily devohl of vegntation and their 
rivers Were alrleel tip. Kiliaen wor reached in November, at wlileh 
time they Masai wore inopen rebellion, ‘This trave and fearkess trilwy ix 
known and fared from the Kent to Geran: Bast Afric, They sre 
tall and well dull, are tidedly tiled, wer thebe bale long, ace) einen 
their figs and ehoulktory, with grmeapam red cing, “They wear war fenthe 
ers aboot the Idol aud carry dpenre aril shields, lat while wirlike anid 
Hotudic hey mise sore (utile, Lt ene wt thie Gind that an English 
mmVvan, eommprsel of 1200 Wokikovns, woe attacked ti the Marni, 
who icilled 70 of them. A Seotehime. namod Mek, who wa treeling 
with another cumvain, fefh Kikuyt the day befor the time Freneti 
travolire, bit hearing of the maeecro he fell bank and) sont @ better te 
Kikuve frasivtunen, which was refueend The Freiechmen joined firees 
with hit ane thine wer faritedy atinekbed br the Miaealin the Keung 
valley, "The ttock was mopellied, bat Dick wire hile. 

Leaving the Kedony valley, the jporty pied to thie enst crf! thir etnall 
luke Naivgeho, Nakuro, nad: Elineteiia, and on Doremier 5 repelrod 
Hie English fort of Ravine The next day they creel tle deep mnelne 
of the Eldoma nver, jie) the Man foothills to the: omiuntry OF the 
Waoomntle, wore the oorth of the KRayironto veuntry, to the Neos river, 
from the lake of which the Victoria Nuns coulil be sein, The Lime 

fofich ond thickly inhabited oumntry, wae tot jase and the Nile was 
raachid. The Ripon falle, about 800 meters wide and 10 imeters high, 
wore greatly adipired, Croelng the Bay of Napoleon brought the travel: 
ore to Uganda, wher the natives are eailiciently civiliced to hawe Wuilt 
tracks and barley. Thiele cupital fe Mongo, which the travelin left on 
February 22, 1800. Paseing by Like Mitiona, whieh is more of » awop 
thats lake, Lake Talwwrod woereached, 11 liesto the northonnt of Lake 
Albert Falwurd, whieh be ite to thie sxithweet of Mount Rawenaori. 


= 
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According to Staatey, therr ie a bligh peak, which he named Goovhon Bas 
fiett, to the north of this Inke, bot the traveler were unable to diaiover: 
iL Mount Kawenxori ie whout 6,000 meters high, and at nicht sini 
lights were stenan ite slopes Gn April thihe explorers were at Knen- 
Pima, whoned they started for Katond, to the nth af Lake Albert Ful 
ward, andon the frontior betwoen Hritieh territory apd the Kongo Free 
State, Luring thie iarch they notleed that Lake Ratwrws fe nut emn- 
nected with: Lake Albert Edward by a lierine bity, nd Stanley envs, bent hi’ 
a emall Hiream., ‘The two lakes ond kilunetirs apart and have a diffier- 
once of 230 eters in ebovation, 

On Aprl 17 Katoni-wie teft bebind, the thirdeth meridian woe crossed, 
wiih the caravan capped right moder the equator for the third tin sinew 
lmving Metuhoe. Covtineli westward, thee entered the Kenn Free 
State amd evosset they toothithe of the Rowensorl, visited. by Captuin Lae 
gird a few years aus, ined eivtiored thie Semliki ralles, The Sembiiki river 
tr abont 200 ineters while atid has i very ewift curmnt, The ext bolt 
we ade at the villagy of Midné, wher Stokes wie eaptonml, Frem 
this place co Laopoltvills the comnbey is coversd with aaaltiost Inpetie 
trabls fore on the aedlieal which ts the Amb village of Kleiner an 
aixitiary perat atthe Kongo State. Itip the duty of the chief af the vil. 
Joie to warn the Kongulose anthorities af the. prseine of dtrgens on 
their territory, After a ton days" march throng the foret Kusmikubil 
wee cemched, In this part of the camntey tracne of Armh elvitiest) fern Eur 
tory Whine apie rere: b Luesines Arabia speciale thie Ameri tue Thi Laie, J acan  Lirage | 
this post, the Kongo beesin owe meat enters. The march throagh the 
finest wie carenlingly lift, compere andl ae being alike dittepomentie, 
Finally the Tifnn, i beaneh ofthe Lior river, waereachind  ‘Twonty cian 
mere Gong the honk of the Mbit brought the toivelere to the Liar 
jleelf, which they crouse! in aunoes, nel then took a gids, wie mi 
docted thers tothe Kotgoleso iillitiry poet of Rilongatongn. They were 
well recebrod tiy the Heigion officers, thr first Europeans they had oet 
for sever! wooles, andl after a short meet mend the Lar brige be of etypp lies tilrew 
loft, for the noxh port Recrasing Ue Ttuti, they folliweel ite belt Linde 
a* fir oe Moreen, acemoell village opposite the tooth of the Tpolo. Bere 
the Ituri is swift al narrow, “Fight lage more throigh dhe forest 
bremght the travelore fo Avakabi, whone fir the fonrth tine thie [tari 
hail te be creed Atokabi tei poet and market of eqme ineportaner, 
Here the (hivelors aw o fow species of the ree of prunes whoa es 
jeteri ime by mateowritere been debt The statuen of Lees peyernies 
ie about Tin. 2, they are abeotitely take, thelr nose are wery flit, ane 
thelr inthe somewhat forociooe Their weapons ane ape aid mrrom'e, 
which aro propertionaty to thelr stature. They hint a yrenk deal and 
‘wht even the elephant, “They tlh a bate, bart live eeethered alent 
thie firent. ind thet hallintions are hddese | “Theks etiapliiitie rahi nti 
dere them very difficult to meet and it je only onoe in a whilethet a 
fuwe eof elo Leak oiled tiene thiten wantin to gn fy the newrest thiol toe ex 
change the products of thelr lnat for Iuiiaried cr ewiett polation, 

From Avaiob the traveler: proceed In cannes as far ae Stanley Full. 


GEOGRAPHIC LITERATORE iH 


Here thoy embarked on a emall steatubeat and dosennded the ‘Kongn, 
whioh at Bimnlia har a width of 0 kilivmeters. | Cn Avigesnsd 20 dour amin lee 
for Europe, anil MW. Verepay died ehertly after his returo to Fran, 
Bower wo Saeeriiar. 
Pane, Januiry BF, 1897. 


GEOGRAPHIC LITERATURE 


Harbovatery Prnetice far Reguanere in Botomy. By Wiliam A. Sebelwell, 
Ph. Th, Protsssor af Botany in the Talversity of Californin, Pp. x1 
+ 1, New York: The Macmillan Conn piatey, 07, Diente 


That ectoal instruction in botany is -emensing from tho dilettanteiaa 
aod dry terminclogryiam aff“ exvantittaaly "ora thie cane Lia, add the prone 
bat arrow microsmiptan of the cm” toboratiey imide" on the other, 
is Gvilenosd ty thy appearance of Profan Setehells Laboratory, Pe 
tlee for Bexititien I Botany. Et tea took In which teclinteal panmies for 
the porte of plots onl inachinery for honilling and exiting epociinene 
am given a anbontinite place, white the grows atractinn of plante te onx- 
aomevdtved with Clee equnitethon cunattaretly biveaiiad, “ Ebove hues tly plant make 
nee Of the ory, ail ta Whol why are the tien cali in iiffirrmnt 
pluints adapted to: their epectal peyoinemente?*" The hogk contains 16 
chapters ot the miatensy of aivle, mee lTiiee, reverie, stern Temes, lieth, 
flower, Inilonacenes, sind frolta, ond interspersed chapiore on protective 
structions, stornee of food, climtlin and Heectivercus planta, Vegetative 
ropriuction, pollination, sewed dispersion, aml other sinilir sibjects. 
Tho book cunvoot fail to goa long way teward placing the tudent—and, 
we may alll, he teil aleo—lin the atti of keenly olsureting: ihe 
rolndion of etroetare te funetion, a kind of cbayriation in whieh: harlow 
Derwin and Sie Joh Lobheck bayo been our chief masters, andl which 
will witiniatels give the echetiee of litang the acnte eelentifie Lutenest ard 
real w@limbendl vilie fn evtonliary achodis to which Tt he eo will adaqtod 
and =o fnlly ontithed, PF. ¥. OG. 


An Introduction ty eulogy Ry Wo PL Seott, Muir Profesiee of Goology 
andl Paliedntalogy in Prinonton University: Pye sav OT, with 
mimneps ihastrtions. New York: The Mactilllati Conspmany. [sur 
$1.1 

Silents nel tometer are bo be congritulated on thir ageppearaie of 
another elementary work on geolory. As qaplinined by the anthiog, the 
trevtion “had tte arigin in the athi}npl to write an intredidtory work, 
deity peindlpolly with Ameriain geology, tpn tie Hines Of Sir Anchi- 
twdd Geikie’s exocllont little’ Clase Book” * * © Tha book te (itenbed 
to were asa biteredinetiedy to tle seriietiew al Ueolowy, foevthe for wtey lorete 
who destre to pore the gullet exhaustively, ink aleo for the mach 
forgor clas of those who wish menely to obtain an ontling of the renthirwbe 
and orinctoal reults of the lence’ The contents sagyest that the 
trniclisd fs aoe pineion of Professir Soot. joctare.on gieilogy in Prince 
tun Oniversty, 





ie GROGKAPHIC SERIALS 


The book las tle ittractive ands te the excellent editing, clear ty page 
mipby, wad phetoniechanioal Ulietirating adopted of lato by The Mav 
millan Company, In matter i, ivominentls conventional: and in manner 
of preseitatliyy (horwmnghls eoleelestiog. I mite appeal etironuly to thee 
horet stodantof carth-wuking. Dh ormeral, the avther has aletrvected 
te cotidenmed in mitment fdtijon the substance ef ee geologic liter 
tire of the Inet quarter-century; thas there is nothing of the enenational, 
and nxeopt in wertelinite pileaniohgy Witte if the novel, hetwoeen title 
qige aod index, Perhaps the chief Wrokoee of the work—If weekness 
it cat [se colled—growe ont of the author sdeire eave extnine On 
Hootie pointe both crall eidessune stated judicially, iad thin aver wie 
ube interpretation is ii or epemalattine and the other new or mere directly 
Obsrvational, so tint many of the chapters sanuck of claritin esther 
Ninn Gell, An daumple will euifie:: Tn discussing the distribution of 
eurthgiokes It le nite that The great earthquakes which shook the 
Mistisnippl wallow in 181112 an among the very few bnetenees off wholont 
and Lotig-cemitinned shocks inn region Bir from any valoene,”* and the 
Gbeclvte Hitmbolttian dation of conection with West Ladian voliannes 
in queted approving), while the notable eliovke that have devurtates! both 
Alles ofthe Indian peninenta far from vokuanoes, Hioogh about the dopeeit- 
lhe grotnds af groat rlvore, and ern our own Charlewton eartliquake— 
Which, through the atudies of Thutton, thew mone Hptit on solsinisin than 
Any uther nooordidin liktory—arcignoned! tt ie chiefly on the ilynaniic 
aide, or the side of nyemey, that the old amd the wow are thie oontased, 
tr the deveriptive side the chapiore ane generally up te diate, while din 
palovntelogy, especiilly tn, couuecthon with vertebrate fossils, the work 
Hands to the vane?! medion kmowlded, Cho this grunnd alone it will be 
invalnabte- te beth clases for whom it is designed, sinew it im the first 
general work to evally vivity fiesil skeletous ancl to compel pedo to cone 
Herre them ae of Til tvlinges. 

Tho main divisions are (1), Ey namical Geology, (2) Structural (oology, 
(0) Physloyraphilenl Gisckegy, anil (4) Bistorieal Geevloay, Thea cher tlin- 
fon Bone of the eomventionn) fowbired wigeetling that the anthers plat 
fren be built of planks corefally elected from platfornw of a dosen prede 
(oor To eape consequent Hitlist an cecellent intreslietion, with 
a rhapter on rovk-forming minorli, is prefixed. A ueehil clielfoiition 
Of ntitoalsand pluite ie appomled, anil the value of the hook ts muttighingd 


by imiexoollont lmles. Asin uenal in reeont-works, he author heel - 


freely on the common stock of current knowlodge, and eives crunfit 109 
acu OF outta paniry seo hagiste, WM. 


GEOGRAPHIC SERIALS: 


In" Thien toarnal of School Geagmphy "we welonmea mew periodicnl im 
thet fink of geographic literature This jouronl, whick te wild reseed per- 
Hoularly te tonehwrs, inwtited by Mr EL Dodie, Ameociote Profesor of 
Natural Schnee ln the Teachers Callie, Now York, with, ne ansooiates, 
Prof, W. ML Davis, of Hareanl: (. W. Hayne, of the O) S Geobeagiea) 





«(Ch , ha ae 7 —— a lh) 


(ROE SRRTALS rit 


Sarvey; HB, Kummvet, of the Lowis Institute, Chinigo; F. M. MeMurry, 
Then of the Sell of Pehisigy, Univirite of Wolfalo, Batfalo, S. YT, 
and Rh. Det! Ward, of Haren. “Pein eri bieter will hes peivladin lies ak ever, 
rice $1.00), or Moonie nomtwer, aa 

Pa nembers yy tlytie fine been igeciord, tie fldlitiee cottonte of wh lvls 
ae follows) In the Jnaniry iomber, “* Hote Guogmpliy,” by WM. 
baivie; “Soom Things Alnt Afrion,”” by Cyrus O. Adan: “ Guogripihic 
Insteviction in Gwrmiany,” by WS. Mowry: “Sstne Sizgestions Regard: 
ing Hoography in Gide Schou,” by f. Ko Dodgr The Pobrumey etn 
her contelos the folliveing arti¢les: “The Influence of the Appilaeliian 
Barrigr opin Colonia! Efistery,” by Eilon. Serpe 1 appeard to ne 
that Mise Somply exaggerating the influgnce of thiv geoeraplic feature iin 
delaving the mtthement of the interione® the enamntce, “ Mateorobayien) 
Cimervations iit Sthidete? by Rotiurt Dw Wand; “The Cayenl Notion 
in Geography,” by FM. MeM irs; Geoogriphie Ait,” by 1 EL Dodge, 

This bs a) nantobe recited jrublleation, ool wooweloome it with the pre 
diction that itil] be wieeefial 

Anether periodical of somewhat similar elinnactor which bine jtist Leen 
Hilde to ce bist of exolinnges ls” "The Talal Falstcei tree,” odin try Franwis 
A. Stalker on) Charles ML Curry, anil piblished at Ter Hatte, Lintinna, 
pricc $L0a year, monthly, ‘The opening artichbo of the Felidae sani 
ber, Which Hes before os, & enthilal “The New Gompraphy, written by 
Prof, Chartes 1. Diever, 

From) tin imenetorial the tencthing of woowrapley in thie mete uma 
consisted jr tumoriging fevleted Siete rounding the euetly, ite products 
anil inhabitunia, with litte attempt te show rolations Tt he nl © kin re 
cunt yeas tat elnistire Hie leone Atetivfied with thie condition of 
things, an it only in rekint years, mordovie, that geogmanly lies aul- 
raced! fom what tight be termed an art to thi dignity ofa selenie— 
ty Chum it due (ees ye recetilaed tliat tie elie af facts eroupedt mocher 
the mume iat geography haw coal ribitlon amine themslees, ‘The 
Honest aon elicators rginiing the teaching of geoyrnphy, whieh at 
Hirst war more) y nliless limmathofaetion with evista tnethide, be ruddy 
lowling toward detinite lines of improvement.  Gruduully teachers are 
Watning that gregraphy hem logiea! sclenoe, aad mst be tanyght jue mail, 
and the text-hooke ane begining to wdapt thenalyesd to this view. The 
introduction of physiography into text-boake ds bat: one etegs Lit tile dire. 
tiv. Phi yabiegerapelsy “agains the origin of relief nimi Chri rma fori, 
and when to this are added the rulitions between Ue erth's titan fiare atid 
itt tlitmate, on the one hand, and the distribution of life and of min’ 
rvladet ries anal preciliteta, op thie illo, in Omir tieak-liro ls, thie inaproevenienat 
Will boo well-rombsl one. Then geogenpliy in ite brow mete cure be 
tatight as asciimee, These ure some of thy ideas whol am brouehit cut 
in Profesor Dreet es admirable artlels, Other artic bin The frodrned 
Eatoestor” risLitis expecially tothe? branvhes of mbiradlot: sane rergiilre 
ne epecial caqithon bere. | 

44 Magy iniggtaphical Journal" te Febrmary ecuitis ny J pecially du- 
voted to African exploration. Dt opens with "A Jouwriev th the Marois. 
amd Mashikeltinbwe Cvintries,” by Capt. A. dt AH. Gibbons, thor marth 


wh NATIONAL GHOGNHAPHIC SOCTETY 


chee are “A duaries up dhe Muchili," by Perey C. Reld. From the Ma- 
Hlth bo Mindat." by Capt Air) Mortal; Sota on a Journey A rove 
Mount Masawn,” by GW Holey. Conerming Aria, (vere ane * Exyilura- 


tions in Mysia,” by J. A, R. Munro and 2 M1. Anthony; *Jodenny of 
Captain Wellby and Liguinnget Mileolm Acros Tibet,” and Captain 
Liuey's doarney in Western Tibet Med. Hartalliarels conmtelliates as: 
atlicle eutitled “" The Bojposed DHeeovery af South Anwrica Bofors L458. 
and tie Gritien Methods of the Historians of Geographical Diesowry.” 
“Tho Soottioh tegraphipal Miagarine™ fir Feloiary cantvite an ge 
connt of  Reeout Exploration in the Patizontian Andes South of 41° 
South Latitude,” by Dr Hane Steffon, and *) Sotes apon the Geography 
of Hie Areritioe Hepoblle, by HL 0 Hiekold, LArectordenern! of tho 
National Dvbirtinionit of Mines aid Ciealogy, Eoenoe Aim in: 


PROCEEDINGS OF THE NATIONAL GEOGRAPHIC 
SOCIETY, SESSION 1895-'97 


Rrgutor Meeting, Febru ff, £807. —Preshclont Healsbesrel te the hile. 
Mer J.-E. Spurr neal a, paper, with lontern-slide UWietetiona, oni thar 
Forty) Cnwk Goll Miniog Distriet, Aluka. 

Spreid! Meeting, Pehniery 20, bestest Hobie) Ta the (hair. 
Mer Geore Kennan jectored on Vigabood Life in Maeter Rorope, with 
lanterm-aiide Wlustrathons 

Sueeiil Meeting, Fiimury 31, .1887.—Preaident, Habbant in the ¢halr, 
Mr Frabk Hamilion Gihiag dllnvesed the Soclety on the Aneiont Sam- 
Dweller ati! Koy- Baller of Floriile, Ulotratiog tie auhject with lantern 
elivtest, 

Sheil Mecting, Maret t, 1387. —Firt lector of the oonest of Sbonelay 
nfiernaon Uhuetrated: leetine wd antinal ied of Clie Presiilint of the 
National Geourphie Sueloty, ander the aarplees of the Joint Coni©pador 
af the Seiwntifie Socisties of Waetington,  Suncon-lionerm) Geone Ib. 
Siermberg, U. & 4unny, Viet President of the dint Comiuiivehin, tn, tht 
hile, ‘The soljeet of Previdiiot Hobhonl's nies woe tie Bfeete of 
Goographic Environment in the Development of Civilimation in Pre- 
historic Mai. 

Regular. Meting, Marck 6, He7.—Seontory Hoplen in the chair, Mr 
F. OL Sewell delivered an aibdeess, [irate by bintern slides, on the 
Distribution and Mining of Potrolorrn. 

Special Meeting, Moreh #, £07,—Seouml, Mowday afternoon iuasteuted 
lWweture. Presilent Hubhantin die eleik: Rev, W. Haves Won, 1. 1, 
Li. Ih, of the Sew York Jndepomiérnt, lectaned on Balieletiie. 

Spreial Meeting, Murch 02) 1997.—ViewPresidont Greely in the ehnir, 
Mike Annie &. Pork hoctondd! on Meanntalierriige tn the Tye and Sw ieee 
land, inclutiow an Aseent of the Mutterhorn, with lanterm-nllde illustra 
Licrin. 








GEOGRAPHIC NOTES om 


Etc. — New niematiers hinwe been clerted a folliawn: 

Pehrucry 26 —Mbe HO. Baird-Huey, dndye George &, Eatuloller, Mire 
Thns- Albertini, Alex. Everett Frve, George 1. Hollidter; Mark & W, 
Jefferson, Atbort MM. Lewers, Rotwert H, Paxson, Mee Aitha Gilbe Powell, 
Mise Mattie Sent, Mim George Westinghoner, Bor, HP. Willian. 

Drei. —The Seitiety has recently lest by death the Ferdley wings aaa 
mutes: 


_ Ate. M. Cittininghom, of Sanu Fratielace; Me Josegils Miveticrlund, of thay 


Ti. & Gouloyienl Survey; Hon, of, Pdi gals Tucker, of Lexington, Vac: 
Geno Alfie: Mheaeuotwn, U8, 45 Mr Lowis. Clepliumne, af Whrahington, 
DOC, aul Wir LP. Sith, of the tS. Deprtioneit of Ageiculturn, 


GEOGRAPHIC NOTES 


CHNTHRAL AMEHIOA 


Sreatauves. Coneetelons lawl soon pinto! do Cnlted States citheone 
for a. erent rilwas to be opernted. lw ete. between the town af ‘Woe 
Hits anil the Blaotlells enntitnhiniie, sithated at the month af the har 
bor, and neo fort raliny between Hama and San Chali ‘The Unites! 
States coneal, howeyer, makes the sigwifiennt ebatercent Witt “en Hithe 
lite civieer dese cloves Ly NM iri eel aie siivarrnent cohen, big 
on little, Unt it secme a waste of tine to enter Inte the détalle of any 
coneinen wilthiat powithen prong that [it ie tee Ley peediet,”* | | 

A comtriet link lee let foo tis peehret liga) def yy eats) te cornect. Yon 
art Eick lagrocree, white will alford an ineide chamenl with a dlerptli 
Of A) feet fier a distanie of 30 duiles north of Hlioflehts, 

ECROPE 

Ere, On Septonyter 19 the total length af millware in operntion in 
Reet, wie S66) ) verrete, Gr alot S44) rails, Of thine Hinweis 
Vere Were opted by the gorermemnent, . 

The dewelopiment of the piper and anifietirins fiviiintdesof Hiei 
Ie (prereset with aston is fit roupilelitv. The peren deat lon mf eo! Jina 
teelelisdl inv dd lat. bo years and the prgress in the textile Initustriow da 
tarhelok The atngeltn, bere ver, is tll largely deymitent jpn other 
conntrica fir ite machinery and upow forces for the dive nine] tall es 
posithone in ite fictorics aml ironworks . 

There lise beou an enoriios dattiaen bo the shipplog ininetiry of the 
Caspian sen, owing to thy devolopmrent of the oil wells of Baki, dpe iif 
which reoeutly kaolin) TM), O00 tone af all, valned at $700,000, within 
a penotof two months. Sever] af the Roslin radlwoysasid ppast of tli 
steatiehip companios on the Volga, ue well ae the Prncnning centr 
olin thot preot waterway, are uaing oil foe faut, 


SPUN A, By conaintof the Hues wuthorities the preterit cere lia discov. 
ered by Dir Sanson ts to le name) for King Oecar of Sweden. 








t bAd 


(Mi npogkarhic NOTH 


‘Over 20,000 Russian peesante migrated to Siberia in TSa0, tnt 
25,000 were force! to trap hark to their misemble homes, owing te rahi 
baal or agin for colonization being: husnfficient lo meet the donated 


Sya. Asteamerienow omkling regtiler tripe fram Jeriche to Tileriae— 


ie, froty the Dead Sem to tle Sen of Galiloe—in five lire Seter] 


Teicieh funiiliee rooontly settled in derivho andare preporing to trrigate: 
extensive froiit firtie. 
Fara. The Hose-Japanese convention bar been pablishtd in Bt Be 
torsbunz. Te provicies that Korea stiall retain fill liberty of wetion in 
eyeitils both dirtoeatle hd foreken polley. ‘Russia snd Japan will omah 
koup  eomll force of troope in Kons cet) ench thm ae the ooverimit 
cain maintain order, 

fxwra. It is estimated that: the proeent famine in Tidia would have 
reduied the penrealaiton of that country by 10,000,000 Hit had basen allowed 


‘to rit die wourse unchecked, Over 3,000,000 persone are omploye) on 


government Tolief works, aed) hundreds af thous) minrn ane bute 
sioeited out of the fund (now amounting to the aquivilent af oeutly 
$1,005,000) contriluted in the British Islands 
APILICA 
Traxevant. Thetotaloatpat of gold for Novem ber wee SOL, 115 ities, 
as a veils wn caught of 105,18 oars be November, {Ser 


Minsoawam The French Colonial Mintetot has anienticesd tse linten- 
thoy of the government te maintain the equality of all relivlone fn the 


feland of Madagascar. Eto hae forhilden, by telegraph, the proposed. 


contioetion of Protertant churches. 


Aviens, Acconting te the recent consus, the vity of Algiers contains 
t,t haart ba, 48,000 Herings Freech by birth or naturalivation, 0,G0l) 


Jhews, 2000 Arihd or belonging to Olher nitive mone; 1800 Spaniards, 


4.500) Ttultons, |, 100 Maltewe, and-25 Eryzlist, 
Ceusniat Avon. Mr Poulett Weathecley, an Enelishinan, who recently 


‘wisted Oh Chitambe, where Livingstonn'’s heart be boric, colle attention. 


te the decay of the tree thot mths the spot, ani anguedia the necessity of 
the binmediote enettion of a injre endartig moqnment 


Boyer, During tin oorot Sudan expedition the ammber df all ranks 


‘of the Exrptian ariny killed in agtion was 47; the wounded numbared 


iff: 5 of all monks died of cholera, and 1 died afatherdivesees, The: 


‘Keyptian tripe are sald te hove divplayed uot powers of endiimncy atid 


a ruimorkable capacity for hand and continoous work. 


Wier Arcee Wherever British Lifluenee predominates, ruilmnd. 
building ie in progres, A line isin operation from Chilear, the chief port 
of Senegnl, to St Lents, ra ile north, Another line rune from Kayes 


wp the valley of the Senegal toward Timbacia, which it will soon reach. 


A line from Connkry to the Niger le aleo in contemplation. Or Keri 


(Potom recently state! in Levrasksvta that the whele Afriena question win 


oie of cutter bem thon, 














“FROM FROST TO FLOWERS.” 





SUNSET LIMITED is the Southern Pacific's great train, running through 
soli from New Cirleins to the Pele Const 


SUNSE? LIMITED leaves New Orleans every Mowday and Thursday, al 
10 o'clock in the morning. 

SUNSET LIMITED envers the 20% miles to Los Angeles in =8 hours, 
gral the 2485 to San Francten in 75 lonrs, 

SUNSET LIUTED ta vestibuled throuhott, seam heated and jes Eehted, 

SUNSET LIUTED hos a budies’ parlor the fall width and a third the 
levertl io ar, equi ppil With fine [ibrar eseritoire oni Writing 
minterinis, bare ene items, ie. 

SUNSET LITMTED. his at cytally ounmodious smoking toil reading toc 
fat gentieinén, suppliel in o sitnilar manter. 

SUNSET CIATED han buth roi, ether shop and heiffet —Incuries 
the tourist will apprectote. 

SUNSET LIGVUTED lise w ear Cotititniny seven ariw hie rons: eho) eon 
be! ted separately or ea awit, enckh hovitie private lavatory ais 
toilet facilities. | 

SUNSET LINITED has o soniptoous diner, which goes through with it 


He In owiiel: meais are serod 2 fo erie 


SUNSET LINNTED ia: accompanied by acomid whose services are: at the 
disposition ot lacy petewetigcers 

SUNSET LIMITED traverses » rosd where snow vever falls\and blockades 
amd biesernds are npkyown, and through a regiow ai marvelous 
intenest. 

SUNSET LIMITED is at your service, and any Southern Paciic Agent 
Wil te iid to tell you all about H, of if-you want to know oiore, 
ett) to cents in siniipe fo the Genersl Passenger Agent, and a 
beutiful talk al 25 PASeS, int wall tell ered ail alive the mole, 


will te cenit warts: 
S. F. B. MORSE, 
ligneral Passenger and Ticket Agent, 
NEW ORLEANS. 
















Among the Contents of Forthcoming 
Numbers of 


THE NATIONAL, GHOGRAPIIG MAGAZINE 
WILI. BE TH ‘ FOLLOWING : | : 


‘ 


A Winter Voyage through the Straits of Magellan, 


By ADMIRAL 'R, WwW, MEADE, U, 5 N.: 





4 
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